A recent article in the British Medical Journal highlights our state of knowledge concerning the efficacy of compression bandaging in the management of venous ulceration [1] . In fact, this paper which systematically reviews the evidence in clinical trials on which our understanding is based, concludes that the published data is very unsatisfactory and many important questions remain unanswered. A considerable sum is invested in the management of non-healing leg ulcers every year. Estimates of expenditure on leg ulcers range from £400-800 million per year in the UK National Health Service. This represents 1-2% of total healthcare expenditure in the UK. Presumably similar sums are spent on this condition in other western countries. Despite such massive spending on this chronic but non-life threatening problem, it seems that few clinical trials have received sufficient finance to include more than 100 patients. The UK National Health Service has recognised this deficiency and has begun to fund research in the area of treatments for venous leg ulcers. The review article in the BMJ was also funded by this scheme and highlights the fact that although compression bandaging has been used since at least the time of Hippocrates (2500 years ago), it remains unclear whether we should use multi-layer or single-layer, elastic or inelastic compression and the most desirable level of compression to use. In general, where effective levels of compression are applied consistently, leg ulcer healing is achieved. The development of systems of management such as the Charing Cross Hospital 4-layer technique have been valuable in redemonstrating for the nursing and medical communities of the late 20th century that compression bandaging is one of the most effective treatments in the management of venous leg ulcers. This has been discovered a number of times over the centuries and it is humbling to realise that despite many recent advances in pharmacology and surgery we still have no panacea for venous leg ulcers.
A further problem is the means by which leg compression achieves venous ulcer healing. The answer to this question would be easier to find if we had a more precise idea of the sequence of events which lead to leg ulceration in patients with damaged venous valves. Although my own research has shown a number of interesting mechanisms to be at work in patients during venous hypertension, the complete sequence of events has yet to be elucidated. But which of these mechanisms does compression bandaging influence? A number of authors have investigated the effect of compression on the competence of large veins. In general, I interpret these data to suggest that valvular incompetence cannot be restored in large veins by the external application of compression to the lower limb. Where measurements of ambulatory venous pressure have been made, compression does not seem to improve this parameter. So how does compression work? Some time ago, I noticed that in an article by Professor Bengt Fagrell concerning decubitus ulceration, laser Doppler assessment of skin blood flow had been made as the skin was compressed. This showed an increase in flow rates in response to low levels of compression, followed by a decline in blood flow as the compression increased, presumably as capillary closing took place. These observations were confirmed in my own laboratory in patients with venous disease, again using laser Doppler fluxmetry with the levels of compression achieved by class 2 and 3 UK compression stockings. So why does compressing the skin achieve an increase in blood flow velocity? I can only conclude that the effect is to reduce the diameter of skin capillaries, which in tum accelerates flow assuming the reduction in diameter does not cause a reduction in flow. The next question is how this modifies the events that lead to leg ulceration. It is well known that the interaction of.leucocytes with the endothelium is highly dependent on the flow rate, with higher flows preventmg leucocyte adhesion to the endothelium. Perhaps the increase in flow velocity in response to compression prevents leucocyte adhesion during venous hypertension, preventing the damaging effect that this may achieve on the endothelium. This remains very much in the field of speculation at present but I believe that a better understanding of how compression exerts its effect would be beneficial when designing regimes to achieve leg ulcer healing. Not only are better clinical studies required, but basic scientific research is necessary in parallel. Perhaps if we understood how compression achieves its effects we would be in a better situation to select pharmacological treatments to use in conjunction with compression.
